Can the Theory of Planned Behavior help explain attendance to follow-up care of childhood cancer survivors? by Baenziger, J. et al.
This is a repository copy of Can the Theory of Planned Behavior help explain attendance 
to follow-up care of childhood cancer survivors?.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/128136/
Version: Accepted Version
Article:
Baenziger, J. orcid.org/0000-0001-9121-4423, Roser, K., Mader, L. et al. (5 more authors) 
(2018) Can the Theory of Planned Behavior help explain attendance to follow-up care of 
childhood cancer survivors? Psychooncology. 
https://doi.org/10.1002/pon.4680
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
 This article has been accepted for publication and undergone full peer review but has not 
been through the copyediting, typesetting, pagination and proofreading process which may 
lead to differences between this version and the Version of Record. Please cite this article as 
doi:  
 
This article is protected by copyright. All rights reserved. 
Can the Theory of Planned Behavior help explain attendance to 
follow-up care of childhood cancer survivors? 
 
Julia Baenziger1, Katharina Roser1, Luzius Mader1, Salome Christen1, Claudia E Kuehni2, 
Fabienne Gumy-Pause3, Eva Maria Tinner4, Gisela Michel1,2* 
 
1Department of Health Sciences and Health Policy, University of Lucerne, Frohburgstrasse 
3, 6002 Lucerne, Switzerland; julia.baenziger@unilu.ch, katharina.roser@unilu.ch, 
luzius.mader@unilu.ch, salome.christen@unilu.ch, gisela.michel@unilu.ch 
2 Institute of Social and Preventive Medicine, University of Bern, Finkenhubelweg 11, 3012 
Bern, Switzerland; claudia.kuehni@ispm.unibe.ch 
3 Department of Pediatrics, Onco-Hematology Unit, Geneva University Hospitals, Geneva, 
Switzerland; fabienne.gumypause@hcuge.ch 
4 'LYLVLRQRI3HGLDWULF+HPDWRORJ\2QFRORJ\8QLYHUVLW\&KLOGUHQ¶V+RVSLWDO%HUQ,QVHOVSLWDO
3010 Bern, Switzerland; eva.tinner@insel.ch 
 
Short title: Follow-up attendance of cancer survivors: Theory of Planned Behavior 
 
Keywords: cancer, oncology, pediatric, Theory of Planned Behavior, survivor, follow-up 
care, attendance, cancer registry 
 
*Corresponding author: Gisela Michel, Department of Health Sciences & Health Policy, 
University of Lucerne, Frohburgstrasse 3, 6002 Lucerne, Switzerland 
Ph: +41 41 229 5955; Fax: +41 41 229 5635; E-mail: gisela.michel@unilu.ch 
 
Funding: Swiss National Science Foundation Ambizione Fellowship No. PZ00P3_121682/1 
and PZ00P3-141722 to GM; Swiss National Science Foundation Grant No. 
100019_153268/1; Swiss Cancer League Grant No. KLS-3412-02-2014  
Counts: 
Abstract word count: 229/250 
Total word count: ¶/4500 
Number of references: 40/40 
Number of tables and figures: 3/4 
Supplemental items: 4 
Formatted for: Psycho-Oncology 
Version: 23.02.2018 
 
  
This article is protected by copyright. All rights reserved. 
ABSTRACT 
Objective: Childhood cancer survivors are at high risk for late effects. Regular attendance to 
long-term follow-up care is recommended DQGKHOSVPRQLWRULQJVXUYLYRUV¶KHDOWK. Using the 
Theory of Planned Behavior (TPB) we aimed to 1) investigate the predictors of the intention 
to attend follow-up care, and 2) examine the associations between perceived control and 
behavioral intention with actual follow-up care attendance in Swiss childhood cancer 
survivors. 
Methods: We conducted a questionnaire survey in Swiss childhood cancer survivors 
(diagnosed with cancer aged <16 years between 1990 and 2005  \HDUV VLQFH
diagnosis). We assessed TPB-related predictors (attitude, subjective norm, perceived 
control), intention to attend follow-up care, and actual attendance. We applied structural 
equation modeling to investigate predictors of intention, and logistic regression models to 
study the association between intention and actual attendance. 
Results: Of 299 responders (166 (55.5%) females), 145 (48.5%) reported attending follow-
up care. We found that subjective norm, i.e. VXUYLYRUV¶ SHUFHLYHG VRFLDO SUHVVXUH DQG
support, (Coef.0.90, p<0.001) predicted the intention to attend follow-up; attitude and 
perceived control did not. Perceived control (OR=1.58, 95%CI:1.04±2.41) and intention to 
attend follow-up (OR=6.43, 95%CI:4.21-9.81) were positively associated with attendance. 
Conclusions: To increase attendance, an effort should be made to sensitize partners, 
friends, parents and health care professionals on their important role in supporting 
survivors regarding follow-up care. Additionally, interventions promoting personal control 
over the follow-up attendance might further increase regular attendance.  
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BACKGROUND 
Regular attendance to long-term follow-up care after childhood cancer is important because 
adverse health-related consequences may occur many years after treatment [1]. Survival 
rate after childhood cancer has increased steadily in the past decades with more than 80% 
surviving η5-years [2, 3]. However, cancer and its treatment can cause burdensome late 
effects such as impairment of pulmonary, auditory, endocrine, cardiac and neurocognitive 
functions [4]. Two thirds of childhood cancer survivors aged 5-19 years suffer from at least 
one chronic health condition [5]. Around age 45, this prevalence is nearly 90% [4, 5]. 
Moreover, late effects may also include worsened social [6] and psychological outcomes [7, 
8]. 'HWHFWLQJ SRWHQWLDO ODWH HIIHFWV HDUO\ LV FUXFLDO WR GHFUHDVH VXUYLYRUV¶ EXUGHQ [5], and 
follow-XSFDUHSOD\VDQHVVHQWLDOUROHLQPRQLWRULQJVXUYLYRUV¶overall health [1, 5]. 
Yet, the majority of long-term survivors do not attend follow-up [9, 10]. In Switzerland, about 
23% of all adult survivors regularly attend follow-up [9] and 56% among adolescent survivors 
[11]. More than 10 years post-diagnosis, only 17% of survivors with moderate and 32% with 
severe late effects had regularly received follow-up care [12]. Also in the US, follow-up 
attendance is of concern and attendance rates have remained low, even after implementing 
guidelines and efforts to increase education and awareness of late effects [10]. 
Younger survivors [9], females [13, 14], those with higher socio-economic status [14], and 
those with lower educational background [9] were shown to be more likely to attend follow-
up care. In the US and Canada, having private insurance [10] and smaller distance to 
hospital [13, 14] have been associated with increased attendance. Among cancer-related 
characteristics, survivors who had been diagnosed at an older age [9], had been treated with 
higher intensity [10, 14], experienced relapse [9, 13] or those who had leukemia or 
lymphoma [13] showed higher attendance rates than their peers. Meanwhile, decreased 
attendance was observed with longer time since diagnosis and treatment [13, 15] and in 
VXUYLYRUV¶ who had a brain tumor [13]. To increase attendance, it is important to identify 
additional factors which predict follow-up attendance in childhood cancer survivors - other 
than socio-demographic and cancer related ± in order to inform interventions [15]. 
Psychological factors associated with attendance to follow-up care have rarely been 
examined. Our previous studies applying the health belief model suggested that perceived 
barriers hindered actual attendance to follow-up care [9, 11], whereas perceived benefits 
and beliefs about severity or susceptibility for late effects were not associated with 
attendance [9]. More recent health behavior theories might help to explain follow-up 
attendance further. 
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The Theory of Planned Behavior (TPB) developed in 1985 has become one of the most 
influential models in predicting a diverse range of health behaviors [16, 17]. The intention to 
perform a specific behavior is understood to result from three underlining constructs: 
Attitude, subjective norm, and perceived behavioral control (perceived control). Attitude is 
composed of personal evaluations of the negative and positive consequences of the 
behavior. Subjective norm incorporates LQGLYLGXDOV¶perceived social pressure to perform the 
behavior. For instance, the estimation that parents expect them and would like them to 
attend follow-up care. Perceived control reflects whether a person feels able to enact the 
behavior; it includes the actual control necessary to perform the behavior and how confident 
the person feels to perform this behavior. It is expected that a positive attitude, the 
perception that close friends, family and other important people support the behavior, and 
the expectation that one has personal control over a behavior will increase the intention to 
actually perform the behavior. Moreover, with higher intention, people are expected to be 
more likely to perform the behavior. Because a certain degree of actual control over the 
behavior is necessary for behavioral performance, perceived control is also understood to 
have a direct impact on behavioral performance itself (Figure 1). 
We used the TPB as a theoretical framework to study follow-up care attendance in Swiss 
childhood cancer survivors. We aimed to 1) investigate the predictors of the intention to 
attend follow-up care and 2) examine the associations between perceived control and 
behavioral intention with actual follow-up care attendance.  
 
 
METHODS 
Sampling and procedure 
In Switzerland, childhood cancer patients (<21 years) are centrally registered in the Swiss 
Childhood Cancer Registry (SCCR) [18, 19]. All survivors in the SCCR who were Swiss 
residents at diagnosis, diagnosed with cancer <16 years between 1976 and 2005 and who 
had survived cancer for 5 years were invited to participate in the Swiss Childhood Cancer 
Survivor Study (SCCSS) baseline questionnaire survey conducted between 2007-2009 [6]. 
For the current study, a follow-up questionnaire focusing on attendance and satisfaction with 
follow-up care and psychological outcomes was sent to survivors who had participated in the 
baseline questionnaire. We only included survivors diagnosed after 1990, because they are 
not usually followed up for more than 10 years after diagnosis in Switzerland. Furthermore, 
only adult survivors (aged t18 years) at time of study between 2010-2012 were eligible. We 
sent a cover letter along with study information, the questionnaire and a pre-paid return 
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envelope to all eligible survivors with a valid address. After two months, non-responders 
received a reminder with a second copy of the questionnaire. Ethics approval was granted 
through the Ethics Committee of the Canton of Bern to the SCCR and SCCSS (KEK-BE: 
166/2014). 
 
Measurements 
Variables according to the Theory of Planned Behavior 
To assess predictors (attitude, subjective norm, perceived control) and intention we 
developed questions according to the TPB manual by Francis and colleagues [20] 
(Supplementary Table S1). We used 7 point-Likert scales ranging from 1 to 7, with 1 
representing the most positive, and 7 the most negative value on each indicator. Indicators 
were used reverse-coded for analysis with higher scores indicating more positive attitude 
towards follow-up care, more supportive subjective norm, more perceived control, and higher 
intention to attend follow-up, respectively. For follow-up attendance we generated a binary 
variable: attenders (responses 1 ³, UHJXODUO\ DWWHQG IROORZ- XS´ and 2 ³, LUUHJXODUO\ DWWHQG
follow- XS´) and non-attenders (3 ³Follow-up is completed but I visit my treating doctor when 
,KDYHTXHVWLRQV´ and 4 ³)ROORZ- XSLVFRPSOHWHGDQG,QHYHUYLVLWP\IRUPHUWUHDWLQJGRFWRU´) 
as previously done [21-23]. 
 
Covariates 
Socio-demographic variables 
Sex and language region (German/French/Italian) were extracted from the SCCR. Age at 
study, migration background (defined as not Swiss citizen, not Swiss citizen since birth or 
not born in Switzerland), educational achievement (compulsory schooling, vocational 
training, upper secondary education, university degree) employment status (employed/not 
employed/in training), and having a partner (yes/no) were derived from the questionnaire. 
Cancer-related variables 
From the SCCR, we extracted the following variables: Diagnosis coded according to the 
International Classification of Childhood Cancer ± 3rd edition (ICCC-3) [24]. Treatment coded 
hierarchically: surgery only, chemotherapy (may have had surgery), radiotherapy (may have 
had surgery and/or chemotherapy) and stem cell transplantation. Age at diagnosis and time 
since diagnosis were included as continuous variables, and relapse coded into yes/no. From 
the questionnaire, we obtained self-reported presence of late effects (yes/no) and second 
malignancies (yes/no). Additionally, we asked survivors about their fear of detecting late 
effects, which might be associated with not attending follow-up: When I attend follow-up 
care, I fear that late effects will be detected (7-point Likert scale: not true at all - very true). 
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Statistical Analysis 
All data analyses were performed using Stata 14.0 (StataCorp LP, College Station, TX, 
USA). To describe and compare participants and non-participants, we used descriptive 
statistics, chi2 tests (categorical variables) and t-tests (continuous variables). Self-reported 
information for non-participants was obtained from the baseline questionnaire. 
 
Aim 1: Predictors and intention 
We used structural equation modeling to determine associations between predictors and 
intention. Structural equation modeling has the advantage of using measured indicators 
(asked in the questionnaire) to construct latent factors (predictors and intention) and then 
analyze associations between latent factors. For our analysis, we first built an adequate 
measurement model and then added structural paths. 
Measurement model 
Questionnaire items served as indicators for the four latent factors attitude, subjective norm, 
perceived control and intention. To determine internal consistency, &URQEDFK¶V alpha was 
used for each factor separately and considered adequate if Į t0.7 [25]. To see whether 
indicators loaded on one factor each, we performed principal component factor analysis for 
each factor separately. Factor loadings t0.4 were considered substantial [26]. We then 
performed confirmatory factor analysis including all latent factors. Modification indices and 
logical reasoning were used to adjust the model [26, 27]. 
Structural model 
The paths between attitude, subjective norm, perceived control, and intention are 
representing the structural model (Figure 1). We fitted the model using maximum likelihood 
estimation, which takes into account all available data regardless of missing values. To 
evaluate model fit, we used a set of goodness of fit indices: chi2, chi2/df, Root Mean Square 
Error of Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR) and 
Comparative Fit Index (CFI) [26, 28]. 
 
Aim 2: Perceived control, intention and attendance  
We used multivariate logistic regression to determine the association between perceived 
control and follow-up attendance, and the association between intention and follow-up 
attendance. For perceived control and intention, we used the computed factor scores, which 
were based on measured indicators during principal component factor analysis. 
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Covariates  
Socio-demographic and cancer-related variables were included in the structural equation 
modeling and regression analyses. Only variables significantly associated with follow-up 
intention or attendance in univariable regression analysis (pd0.05) were included in the 
respective final models. Sex and age at study were included in all models. 
 
RESULTS 
Study population 
Of 716 eligible survivors, 687(100%) could be contacted, and 13(1.9%) refused participation. 
Of 320(46.6%) responders, 3(0.4%) survivors whose parents filled out the questionnaire and 
18(2.6%) participants who did not complete the TPB section were excluded (Supplementary 
Figure 1). Among the 299(43.5%) participants included in analysis, 166 were female (55.5%, 
Table 1). Mean age at study of survivors was 25.1 years, with a mean time since diagnosis 
of 16.3 years. Most survivors were diagnosed with leukemia (37.5%), lymphomas (18.4%), 
and central nervous system tumors (11.4%). Socio-demographic and cancer-related 
characteristics of participating and non-participating survivors are described in Table 1. 
Participants were more likely to be female and to have had chemotherapy and radiotherapy. 
 
Aim 1: Predictors ± Intention 
Measurement Model 
,QWHUQDO FRQVLVWHQF\ ZDV VWURQJ IRU DWWLWXGH &URQEDFK¶V DOSKD Į=0.82), subjective norm 
(Į=0.90), and intention (Į=0.99). Perceived control showed weak internal consistency 
(Į=0.35). Principal component factor analysis revealed high factor loadings (0.56±0.99) for 
all indicators on their respective factor (attitude, subjective norm, perceived control or 
intention), except indicator PC3 for perceived control loading negatively on the factor (-0.15) 
(Supplementary Table S2) Therefore, indicator PC3 was removed from perceived control, 
which raised internal consistency to Į=0.72. Performing confirmatory factor analysis, 
modification indices (MI) suggested covariation of two pairs of error terms within the factor 
attitude, namely between indicator A1(meaningful±superfluous) and indicator A2(good±bad) 
(MI=67.4), as well as between indicator A3(pleasant±unpleasant) and indicator 
A4(interesting±boring) (MI=63.2). Logical reasoning supports freeing co-variances between 
those pairs: the first two indicators reflecting the importance of attending follow-up care, and 
the latter two how comfortable the follow-up procedure is. An unobserved common 
antecedent for these indicators can be assumed [29, 30]. 
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Structural Model 
Among the three predictors, supportive subjective norm was significantly associated with 
higher intention (coef=0.90; p<0.001, Table 2). Attitude (coef=0.02, p=0.810) and perceived 
control (coef=0.08; p=0.314) showed weak and non-significant associations. Among 
covariates, women (coef= 0.07, p=0.020) and survivors with more time since diagnosis 
(coef=0.71, p=0.048) showed a higher intention to attend follow-up. Overall, predictors and 
covariates explained 90.2% of the variance in intention to attend follow-up, with the final 
model showing acceptable fit (F2/df =2.23, RMSEA=0.064 SRMR = 0.055; CFI=0.956). 
Aim 2: Perceived control, intention and attendance  
In the multivariable regression model, higher perceived control (OR=1.72, 95%CI:1.10±2.70) 
and higher intention (OR=6.73, 95%CI:4.28±10.55) were associated with actual attendance 
(Supplementary Table S3). Neither socio-demographic nor cancer-related co-variates were 
associated with follow-up attendance. 
 
DISCUSSION  
Our study showed that supportive subjective norm was most strongly associated with 
survivors¶ higher intention to attend follow-up care. Women and survivors with more time 
since diagnosis also showed a higher intention. With higher intention, survivors were more 
likely to attend follow-up care. Attendance was also greater in survivors who perceived to 
have control over their follow-up attendance.  
 
Comparison with other studies  
Aim 1: Predictors ± Intention  
We found that if partners, peers and family underline the importance of follow-up care and 
express that they expect the survivor to attend follow-up, survivors are more likely to show a 
higher intention to attend. We previously observed that survivors whose parents believed 
follow-up care can help to detect late effects were more likely to attend [22]. A UK study 
reported that some parents perceived follow-up care as ³minimal and inconsequential´ 
(p.2884) [31]. This is of concern, as it might result in lower parental support. Furthermore, 
some survivors reported that they play down the importance of follow-up care, and that 
discontinuing care was one of their strategies to achieve a normal life [31]. This further 
underlines that subjective social norm plays an important role when it comes to follow-up 
care and thus involving the survivors¶LPPHGLDWHVRFLDOVXSSRUWQHWZRUN is essential. 
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Aim 2: Perceived control, intention and attendance  
Our findings indicate that survivors with higher perceived control are more likely to go to 
follow-up. Studies from the US have shown that survivors with public insurance  - as 
compared to those with private - [13] were less likely to attend follow-up. Public insurance in 
the US might cover less of the costs for follow-up care, decreasing control over attendance 
for someone with limited financial resources. Further, greater distance [13, 14] from hospital 
was associated with non-attendance. Travel expenses and increased travel time require 
more resources, decreasing control over the behavior. For instance, survivors need to obtain 
longer leave of absence from work and/or organize care for their children in order to visit 
follow-up clinics. In Switzerland, health insurance is mandatory and distances are generally 
VKRUW GXH WR WKH FRXQWU\¶V VL]H $FWXDO FRQWURO PD\ WKHUHIRUH EH KLJK, provided survivors 
know where to obtain follow-up care after being discharged from the FKLOGUHQ¶V¶KRVSLWDO. This 
might explain why perceived control was not associated with intention, but facilitated actual 
attendance. Earlier studies found women to be more likely to attend follow-up care [13, 14]. 
We found women to be more likely to have a higher intention to attend follow-up care than 
men. However, we found no differences between men and women in actual attendance. 
Women might perceive and/or encounter more obstacles when it comes to organizing time 
for follow-up care, such as responsibilities in childcare. One of our earlier investigations 
showed that perceived barriers hindered actual attendance [9]. 
Contrary to previous studies [6, 8], VXUYLYRUV¶ intention increased with more time since 
diagnosis. Survivors might be aware of the importance of follow-up care as reflected in the 
elevated scores in attitude. Further, with more time since diagnosis, survivors are more likely 
to experience late effects and might feel the urge to schedule a follow-up appointment. 
However, they might be hindered due to lacking support, resources and follow-up clinics. 
 
Clinical implications 
Promotional interventions to increase intention and actual follow-up attendance should focus 
on improving subjective norm and enhancing perceived control. A first step would be to raise 
awareness among health care professionals, families, partners and friends on the 
importance of their support UHJDUGLQJ WKH VXUYLYRUV¶ IROORZ-up care. Providing families and 
friends with information on risk of late effects and their possible consequences may help 
them to actively express their opinions about follow-up care and emphasize its value. A great 
majority of parents has reported information needs, especially on late effects [32]. Only when 
close ones understand the importance of continuing care, they may adequately support the 
survivor. Besides mobilizing social networks to promote supportive subjective norms, useful 
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strategies may include role modeling and behavioral journalism [33]. For instance, authentic 
interviews with survivors attending follow-up care spread through the media might assist in 
highlighting the benefits of long-term follow-up care. 
A recent study explored and demonstrated the usability of a text-messaging service to 
improve the receipt of follow-up care by childhood cancer survivors [34]. The system 
included reminders and provided suggestions for community resources. Participants 
reported feeling empowered to actively manage their survivorship care with the health care 
team. Similar interventions may promote perceived control and encourage attendance. 
Furthermore, a Survivorship Passport is currently being introduced in Switzerland. The 
Passport contains information on past treatments and potential late effects, as well as 
personalized recommendations for follow-up care according to the latest guidelines 
 
Maintaining and increasing easily accessible follow-up clinics throughout Switzerland may 
further increase perceived and actual control, which might help improve attendance. At 
present, the first interdisciplinary long-term follow-up clinics in Switzerland are in their early 
implementation phase. Necessary screenings are scheduled on a single day including 
discussion of health status, treatment recommendations and an individualized survivorship 
care plan. This particular setting might facilitate attendance, as required time and travelling 
are reduced. 
[37]
Giving survivors the choice for their preferred model of follow-up care might therefore further 
empower survivors and increase attendance [21, 23]. 
Limitations and strength  
In our study, response rate to the TPB-questions was relatively low (43.5%). Women and 
survivors treated with more intense treatments were more likely to participate. Furthermore, 
survivors currently attending follow-up care may be more interested in participating as the 
survey particularly focused on follow-up care. This could explain why participants in our 
study showed higher attendance rates (41.8% regular attendance) than reported in previous 
studies (23% resp. 19%) [9, 12]. Subjective norm and perceived control may be the most 
influential factors for attendance in our sample, but it is possible that attitude is driving 
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intention formation for survivors not participating in this survey.
Another limitation 
is using current follow-up attendance as a proxy measure for future follow-up attendance, as 
prospective data collection on attendance was not available. We do not know whether 
follow-up attendance will be stable over time. We have seen in Swiss childhood cancer 
survivors that attendance decreases with more time passing [22]. We only included relatively 
young survivors (all below age 40), and attendance may differ in older survivors. Further, we 
did not take into account the degree of health-related self-efficacy [39] - the extent to which a 
survivor believes s-he is capable of actually going to follow-up care. 6XUYLYRUV¶SHUFHSWLRQRI
self-efficacy is inherently linked to their perceived control over the behavior. Including this 
measure in future studies might help to disclose more precise targets for interventions. 
A major strength of our study is the population-based sample of adult childhood cancer 
survivors. Moreover, the findings are further strengthened by observing very similar patterns 
regarding follow-up behavior in Swiss adolescent and young adult cancer survivors [40]. 
Applying the recognized theoretical framework on a survivor population helped us identify 
survivors¶ perceptions regarding follow-up care. This information can help in developing and 
tailoring future interventions to increase attendance of childhood cancer survivors. 
Conclusion 
Our study showed that the TPB helps in explaining follow-up attendance of childhood cancer 
survivors :H IRXQG WKDW VXUYLYRUV¶ perceived social pressure to attend follow-up care 
increased their intention to attend follow-up care. Furthermore, if survivors felt more in 
control towards attending follow-up care, they were more likely to attend. An effort should be 
made to sensitize partners, friends, parents and health care professionals on their important 
role regarding the VXUYLYRU¶V follow-up care. Promoting visibility of environmental aspects 
such as social support and easy organization of follow-up care may help increasing 
attendance. 
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Tables 
Table 1. Socio-demographic and cancer-related characteristics of participants compared to 
non-participants. 
 
  SCCS (n=716)   
 
  SCCS (n=716)   
Variables 
Participants 
Non-
Participants  
 
 Variables 
Participants 
Non-
Participants  
 n=299 n=417 
 
n=299 n=417   
Socio-demographic n (%) n (%) p-value 
 
Cancer-related n (%) n (%) p-value 
         Sex 
  
  
Diagnosis (ICCC-3) 
   
Female 166 (55.5) 182 (43.7) 0.002 
 
Leukemia 112 (37.5) 124 (29.7) 0.517 
Male 133 (44.5) 235 (56.4)  
 
Lymphoma 55 (18.4) 86 (20.1)  
     
CNS tumor 34 (11.4) 65 (15.6)  
Language Region 
    
Neuroblastoma 8 (2.7) 15 (3.6)  
German 228 (76.3) 293 (70.3) 0.157 
 
Retinoblastoma 5 (1.7) 10 (2.4)  
French 71 (23.8) 123 (29.5) 
  
Renal tumor 17 (5.7) 20 (4.8)  
Italian 0 (0) 1 (0.2) 
  
Hepatic tumor 1 (0.3) 3 (0.7)  
     
Bone tumor 21 (7.0) 25 (6.0)  
Migration background
a
 
    
Soft tissue sarcoma 18 (6.0) 23 (5.5)  
None (Swiss) 251 (84.5) 332 (82.0) 0.376 
 
Germ cell tumor 9 (3.0) 18 (4.3)  
Other countries 46 (15.5) 73 (18.0) 
  
LCH 11 (3.7) 21 (5.0)  
     
Other 8 (2.7) 7 (1.7)  
Education
a
 
    
 
   
Compulsory schooling 64 (22.0) 
 
n.a. 
 
Treatment
a
 
   
Vocational training 165 (56.7) 
  
 
Surgery only 32 (10.7) 76 (18.4) 0.047 
Upper secondary 38 (13.1) 
  
 
Chemotherapy 148 (49.7) 192 (46.4) 
 
University degree 24 (8.3) 
  
 
Radiotherapy 98 (32.9) 120 (29.0)  
 
   
 
SCT 20 (6.7) 26 (6.3)  
Employment status
a
 
  
  Relapse 
  
 
No 18 (6.1) 
 
n.a.
 
   
Yes 177 (60.2) 
  
 
Yes 39 (13.0) 38 (9.1) 0.094 
In training 99 (33.7) 
  
 
No 260 (87.0) 379 (90.9)  
    
 
    
Partnership
a
 
  
  
Self-reported late effects
a
 
  
Yes 117 (39.4) 
 
n.a. 
 
Yes  122 (41.2) 263 (65.8) 0.060 
No 176 (59.3) 
  
 
No 174 (58.8) 137 (34.3)  
    
 
    
  Mean(SD) Mean(SD) p-value 
 
Self-reported second cancer 
  
Age at study 25.12 (4.31) 25.56 (4.32) 0.089 
 
Yes 10 (3.6) 14 (3.8) 0.992 
     
No 289 (96.6) 403 (96.6)   
    
 
    
     
  Mean(SD) Mean(SD) p value 
     
Age at diagnosis  8.34 (4.59) 8.30 (4.50) 0.552 
     
Time since diagnosis 16.29 (4.02) 16.75 (3.68) 0.058 
         
         Abbreviations: SCCS, Swiss Childhood Cancer Survivors; ICCC-3, International Classification of Childhood Cancer-Third Edition; CNS, central nervous system; LCH, 
Lanngerhans cell hystiocytosis; SCT, stem cell transplantation; n, number; n.a., not available; SD, standard deviation. 
Percentages are based on rounded values and may not add up to 100%. 
     p-values<0.05 are indicated in bold. 
       
  
a
 Missing values; percentages are based on the total number of (non-)participants 
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Table 2. Structural equation model (standardized) for the three predictors and intention to 
attend follow-up care (n=299). 
Structural model Standardized coefficient (CI) p-value Robust standard error 
Intention 
    
Attitude 0.02(-0.17; 0.19) 0.810 0.08 
Subjective Norm 0.90(0.83;0.98) <0.001 0.04 
Perceived Control 0.08(-0.08;0.26) 0.314 0.08 
Age at study [years] -0.75(-1.51;0.00) 0.050 0.41 
Sex: female 0.07(0.01;0.12) 0.020 0.03 
Education -0.01(-0.06;0.05) 0.776 0.03 
Treatment 0.05(-0.01;0.10) 0.115 0.03 
Age at diagnosis [years] 0.80(0.00;1.61) 0.050 0.41 
Time since diagnosis [years] 0.71(0.00;1.42) 0.048 0.36 
Late effects 0.03(-0.02;0.09) 0.285 0.03 
Relapse 0.00(-0.06;0.05) 0.883 0.03 
Fear to detect late effects 0.00(-0.07;0.07) 0.926 0.04 
     
Measurement model 
  
    
Attitude 
    
Indicator_1: Meaningful 0.66(0.55;0.75) <0.001 0.05 
Indicator_2: Good 0.69(0.60;0.78) <0.001 0.05 
Indicator_3: Pleasant 0.75(0.66;0.85) <0.001 0.05 
Indicator_4: Interesting 0.69(0.60;0.78) <0.001 0.05 
Indicator_5: Important 0.41(0.30;0.53) <0.001 0.06 
Subjective Norm 
    
Indicator_1: Pressure 0.94(0.92;0.96) <0.001 0.01 
Indicator_2: Expectation 0.88(0.85;0.91) <0.001 0.02 
Perceived Control 
    
Indicator_1: Easy 0.67(0.61;0.80) <0.001 0.05 
Indicator_2: Not stressful 0.83(0.70;0.88) <0.001 0.05 
Intention 
    
Indicator 1: Intention 0.98(0.98;0.99) <0.001 0.00 
Indicator 2: Probability 0.99(0.98;1.00) <0.001 0.00 
     
Covariance 
  
    
Attitude 
    
e.indicator_1, e.indicator_2 0.74(0.67;0.81) <0.001 0.00 
e.indicator_3, e.indicator_4 0.31(0.14;0.48) <0.001 0.00 
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Table 2. (continued) 
 
 
GoF Index 
a
 Value Criterion GoF 
    
good 
fit 
acceptable   
ɍ ? ?ĚĨ ?Ɖ-value)  ? ? ? ? ? ? ?ч ? ? ? ? ? ? ч ĚĨ ч ?ĚĨ acceptable 
ɍ ? ?ĚĨ 2.23 ч ? ч ? acceptable 
RMSEA(90% CI) 0.064(0.053-0.076) ч ? ? ? ? ч ? ? ? ? acceptable 
SRMR
b
 0.055 ч ? ? ? ? ч ? ? ? ? acceptable 
CFI 0.956 ш ? ? ? ? ш ? ? ? ? acceptable 
          Abbreviations : CI; confidence interval; df, degree of freedom; RMSEA, Root Mean Square Error or Approximation; SRMR, Standardized Root Mean 
Square Residual; CFI, Comparative Fit Index; GOF, Goodness of Fit. 
p-values <0.05 are indicated in bold.     
a 
Recommended criteria by [26]     
b 
Based on 247 observations as SRMR can only be obtained without missing 
values 
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Figure 1. Attendance to follow-up care of Swiss childhood cancer survivors explained 
by the Theory of Planned Behavior using structural equation modeling (blue) and 
logistic regression (green).   
Abbreviations: Coef, coefficient; OR, odds ratio. 
Note: Model is adjusted for age at study, sex, education, treatment, age at diagnosis, time since diagnosis, late 
effects, relapse and fear to detect late effects. 
 
